Searching HAJ 


PATENT ABSTRACTS OF JAPAN 


I/ / "N— V 


(1 1 )Publication number : 2000FI 5646 

(43)Date of publication of application : 06.06.ZDOO 

(SDlntCI. H01L 25/065 

H01L 25/07 
H01L 25/18 


(21 Application number : 1 1-151409 (71 Applicant : INTERNATL BUSINESS MACH 

CORP <IBM> 

(22)Date of filing : 31.05.1999 (72)Inventor : BERTIN CLAUDE L 

FERENCE THOMAS GEORGE 
WAYNE JOHN HOWEL 
SPROGIS EDMUND J 


(30)Priority 

Priority number : 98 105419 Priority date : 26.06.1998 Priority country : US 


(54) HIGH-INTEGRATION CHIP-ON-CHIP PACKAGING 
(57)Abstract: 

PROBLEM TO BE SOLVED: To individually set a chip 
and to achieve a compact semiconductor package with a 
high-integration technique by equipping a plurality of 
independent chips that are electrically connected and 
function completely and chip-on- chip part 
connection/interconnection for electrically connecting 
the chips to an external circuit. 

SOLUTION: Chip-on-chip parts 1 0 include a first chip 
30, a second chip 40, and chip-on-chip part connection 
20. An active region 35 of the first chip 30 is electrically 
connected to an active region 45 of the second chip 40 
via solder ball connection 50 or electrical connection 
between chips. Also, the chip- on-chip part connection 
20 is a solder column 22 that is connected to the first 
chip 30, and the solder column 22 can connect the chip- 
on-chip parts 1 0 to an external circuit via a substrate, 
thus achieving a reliable, compact semiconductor 
package with high-integration technique and at the same 
time improving thermal performance. 
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co =f- y y <d m ib y $ ^ ^ y^ mat t@ k \z ft * £ ^ t ^ & 
ME^lffl^^^fc^™;^^:MfBm2fflo^^^^-;^ 

»*SlKEiW>«B. 

mm^- y -f&nmrtTj ymmzmmtztntiB i m© 

tt#!l4 £Eft<2>»K. 

S9E4>ft< Lh2~D<D7-yy(D5t>(D l^O^yyoim 

me^& < <t *> 2 <o<D7y yv> o % <nw\<7)?-y y<o% 2 
%mm-¥m±<Dm2U(D&m^y 

WEfy^' ■ ^yy - ^J^—)V<Dm2U<D\thj 
;P©&JRA:y F£:frbT, iSTE^y^- ^> • ^-/^ • 

mwt-rz, m$tm4\zmm<Dmm, 

yy * • • ^j3-~)\s<D'j>U<th2*Z><D^ 

yy<D^^oi-Dtm^^Th^>. m^m2\z$m<D 
h***8] a) nmmzmmznfzyz^jymmz 

^%'>t£< £%2^<DmiL^yy^^ «E2^ 

-?yy- =ti>sjL-)^umr^mmt, 
\zn%mzmwttz>titb<D^yy • • ^>y 


1) ->i/M:!)xA-7^T^^fi«£Rtt5aBi, 

2) S0E^xAO7^'r-<^««^«Sfili$nfcI CTi? 
x-f^lK^iWrsiRSllallS (I C) fy^ttEUx 

3) MfEI C^^^BICiSS^^y^- 3T> 
yy*fl«j|K*WE9xA©7^x^^«ttfcBi0f=f» 

4) we^xa, aftEROfrfwe»nfc i c^yy, 

5) mm^-^s >?%mzi c^yy<Dmmmisiz& 

6) iiBf^^ 1 - xy-T-yy- ^xAS^gisn 

s&K^tN m&m$tzmM<Djjm<> 

2) me^ i icd^^-;^^7^^^co i 
^<D^yy<DmmT?rjymm}zmmT&&m£. 

3) wE^«isia^»«r5fc«)<ofg2a©tt^>R-- 

4) m$^^in<o\tAjfc^-)vtmmm2m^\t^rz^ 

Sfc^tf. **3l8K:E«<o*ft. 

[8Mfc«l 1] »E^<i:*)2'Q05 1 y^WcC5ft 
«tf»*$na, »*J«8tE«<03ErS. 

[J»jR9tl 2] I£R£b) ffl, 

1) JBifiottttSX^RttdRiV^. 

2) t!Ei 1 I©g^If$MIEf 7 ^05 1 

*v?vm&T#T4 7n#tz#tt&emk* 

3) S9E^«@»t««t'SfcfeO»2 3ia©»«K*^ 

4) ffiE«lA(0»lRSX£:lHfE«2fi(D«l«SX£: 

SSBi:*$6(w^ If *fl 8 \z&m<o-£feo 

M*»i3] »E^*isr(s^y7^i6a»Rr«&»ii« 

at*3R 1 2 tCE«OSffi. 
4] S»3) ^ 
3 a) H&EfflS»«S*«\ SffE'>^:<i:fe2t3©^y 
7°(D 5 ^ CO 1 9 <£>^>y 7°0^ 1 »H43<fctf WE'>& < <h 

x¥mt~r&®mt, 

3 b) WE^ltt ; ®i:fw^L;ii^^co^2la(D^^^";^ 


(3) 
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3d) fJfB^y • *y . ^y7"- ^v^L-^^tftfam 

• • ^y^^mmt^^y^f • • ^ 
jWE5P *y 7" <£> "5 * <D 1 o CD ^ y ?<D mm T $ 5 s - 4 7 WA 

MESS 1 «ft»«/Lr«*— JPiS&IBW 2 »<Z>fc£A,j£#-;i/ 

1 5 fCgB«(0^y^ • • - /1*yir-S?. 

[»*3«17] m%^>U<h%2^^y^m^^ 
«r»fi6*n«, »#3S1 5 fcE«0>^y :/ • • ^ 

ffififtttffiA **T * fc » © JR 2 fi^ttttS* i , 

[»3R3«2 0] irBJII 2 

WE^< 2^<O^y^e0 5^<o 1 t)<0^y^©* 
l«ffitHDi«S<7)*2a©B^3i?-;i/ ) i:, 
t5E4>& <t.%2^<D^y?<DoiE>m\<n^y 7om 2 

#Btrai;i«$cojg2a<o&jR/^y Ht**^ 
tt^fctf-;^ ttrta^2^^7 p ^>-^^y*^^ 

i-;K0ifeEi/^y F^lt, tuE^y:/ • • 3^y 
[0 0 0 1] 


t>'f7^S (Chip-on-chip packaging) IzHBT 
[0 0 0 2] 

[0 0 0 3] ^y:/- 'fy^' ^ 

[0 0 0 4] SSK, ^yT"- *> • f-y^* t^a.— 

-^iftaB^x^ >^ (TAB) , 7>Jy^TAB, & 

WfF^a^tlS. ^HWff^S 3 2 3 0 6 0*, 

«=» 5 6 0 0 5 4 1 *HWfF» 5495394*. 

*H»fF» 5399898* 0 

TU hJ^itiD-rs. fyyiKDlgiJtS (pers 
onalization) t>*b < fellS^n^. 

[0 0 0 6] 

n : t<Dm t <DmWi^:U<^f^y^ • ^> • ^y^tSSh, 
[0 0 0 7] 


(4) 
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[0 0 0 8] ^^Oiiafeitf^^fl&COpJjia*^^ 

«tt mtt<Dmmizrt?*&me>0m&%MMiz^T 

[0 0 0 9] 

ft£l«M3l::ff£M 1 ©(WjSWf 1 ^ ^ ■ *> 

ft IS 1^*730, K2f>yy40, *5«ktffy^' 
• ?y7m&&tit2 0£^tf o »lf^3 0O7 
£tv ^ + M^3 5ft C4 (controlled collapse chip 
connection) 5 0Sfctt*^7? 

^4 o or ^r-f ^«*4 5 icfwwKjiais tis, « 

u©fil«H ^*:/©«SiB»$c 

(0*-fXi:«***J»tc»B/jN'rs. £<OW3<fctf 

[0 0 10] £CD#SCQ#ijTft ryZf'*>'?y7 
m&»»2 0\t, »lfy^3 0fc«K$nfcttA;fc** 

[0 0 11] H2tt»2©tW*W5 1 yy • * ^v? 

(Ference) ft&tc^:^ rchip-on-Chip Intercon 
nections of Varied Characteristicsj h^o&%£<DM 

mmmx$>%>\ BM<2*a#maii (tis^BU9™- 

9 8-0 11) l:E«*ntVi5» \$Aj1£% 

1 ) * 1 tii/u1SttVt*!mi3L&Mrt v F SHfFT 

ft ^MSgl2 5Mm, hry^2 5 0 jEimTfcS, 
*6««OAyHH ES5 0/zm, tfyf lOOum 

2) *2^!V^fcC4^*:#--J^ia?9*«^'rS. 
C4©fidSli9 7/3 COP b/SnttSi:WTS, 

3) !Bl^ 1 y^S»2'5 L y^cBl0ft»§o dftft 8 
m<D7y7 ■ \Zy$ • 7>F * TV-TX (chip pick an 
d place) (CPP) ft«*ffl^T, *fctty-i^U- 


>• 777^X (no-clean flux) , PADS, D>?> 
a:-5/> • 777^X^(prtU7P»^^j|^ffil; 

4) tt^*7A*fctt/R-;l/&*2^y^C«t0<*» 

5) ^y^- *y • ?y^«ftt*«fc«^-r*. cn 

ft mmv^U-rx * 7>F * >?3-f > (Place and jo 
in) fttBt«fc0> I*TSM/t7 \*\z&gi\*/u1!*&m& 

[0 0 12] H3*5<ttfH4{^ m3^^XffS4(K>m^ 

7»82 0H tt/u«3S-;P2 6 tmU2 5 (H 
3) £fctt7-Y (H4) B3tttSS 
5 YF^tC^^h'x^ (cavity) 5 5S»*U, S2f7 
^4 0<D±H£S«5 7<£J:K£f^U^£fcT£ < > -t? 

ift£*K5 7 Jc:««"rs»3B!«Af«:#-;i/5 o tmv*. 

[0 0 13] H5»:> H4<D^^- • ^y^SSft 
1 0 AfcttELfc^y:/* • • Ay^r-i^ 

*7-f-V#>K2 8ft *«7 2<D±ffifc«««*n 
S. X«7 2<Z>Tffift f^'^'^'/'/^^ 

7 6^ »*»J7lft ^y^- • ^y^BSift 

1 0A^Sffi7 2 »lt^A6 6£ 
cfctfA^-feJM* (encapsulant) 6 4ft ^y^3 0, 

4 0^11, 7^f-\'#>H*3<fctf^y^«ifi6 0O» 

[0 0 14] H6*5<fctfH7fC*"T«fc i 5^ Ty~f * * 

2 0ft ttAf^sR— ^ • -T >^#~* tf3 2£#tF* fSA, 

• -f >^#-'if 3 2 ft a«^a>««ttffis« 
€iftt^c f^c#^ • -Y>^#-f 3 2 ft ^y 

y 4 o © i ymmtzmmzntcm 1 

;k *±tf*iffl^fg2a©tt^3K--;i/om©w«tt 

1 OBOTUcf^- • • rty*r—V* 

gto • -f >^#-if 7 2 o±® 

jgssns. s«7 2 0Tift f7^'t>-f7^ 

«#^7 6S$tf, »l^y^3 0fcfrt »»»J7 8 
f;J;oth-h^^l/7^7 4«i^ni)o fc-h 
•X7V7^t f7^'t>*f7^Ml0B£0i 


(5) 
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4 0SDRAMfy^U 7y7 - - T-yfWfo 
S. #2fc. fy^3 0£^y:/4 0 ^ £T(D«S§43 

ft^t¥ffit^^7>?^^ (metallurgical) T 

[0 0 16] B8&^LH1 3iC, #^<Dfg 2 <£>gyg 

To H8fc\ 7^tV ^lHlBS*3J;tfffiS«3K» 1 4 5£ 

4 0H C«]itfyUn>^x/V Ga-As!)x/\, S 

to&&TffiSMMM 14 5H ftara£tttt£&Sfe*l 

C) f^^l 3 Q£\*htZ#-)V* -f>*#— tf (X^ 
— U-<fcbTt)*P6tlS) 3 2<0 2»«<&«i&jO*, #xA 
HOCKDWeWo IC^yi3 0l«xAl 

SCl^^-CSS, «/Lr«:aS— ^ • -f >^#— if 3 2 tt. 
^xAHO^Ti/f-f^WlHS^ ICfy^ 
1 3 0<07^7 t Y^liFISH®fcJ:oT^fie$nS¥ffii 

-)V • <>^#-if 3 2£^f ifi. x;^;t>f74tt 

-ihfc£. u i: * 

O&ckW^iEtf— ;U • <>^2R— tf 3 2ft«)xAl 4 
OfcjgJKfSjO** SMMfextf*^ PMC^-xh, S 

^ir;W (H^iTf) tt^^-^S&O 

[0 0 17] Hi Q\z^~T£?\z, S«I^tn>7 
(coaformal) '3-r^>^34 


>^#-1f 3 2±ttt^3R-;i'3 6S«fPTSXS* 

13\Z, ^t'J7/S!7 2K««3ttfc;*Wt^:/ 
^^to Ell 3tC^Tcfc3^X-A^yy^ffifft-r^i: 

[0 0 18] HI 4*5<J;tfll 1 5\t, *»B©»3^ 

• • fy:/«fi8 0&^n^ti2oO 

If y^t«»l:»«^nfc»2f 0, 4 0*5 

£#3 OA, 40A (mffll^7^«t>'f7 
^»fllOS2fi) **tf. £<20TO3:, fy?3 0i 
3OA0fB^SW;fi^otl^o 2^<Dif)V—^ 
©fy^ll fy^«*>'fy^|ia»«2 0A, £ 

8 4, C4il86, F»«8 2S:£0«»» 

ii^it, f ^ fy^«fi 8 0*^S5* 
TtcSST^o HI 4*5<ktfHl 5cDf • f 

y^aB.ft8 ok&, Rwofc8S)t«^a:a*ofttt^ 

W-jWSK/BSns S88 2, 8 4, 8 6«± 

T, m^C4igt^) . H15K1, B14©fy 
^7^8 OSttffllfcfy^- ' f 
'^•A'y^-y^to f-y^3 0, 3 0A^2aco 

Hf^5 5^^^tl, S2f7^4 0OiffiMS5 
;P2 6^, £4K5 7 Kf • • f y^aft*»» 


(6) 
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[0019] Bi6it 4 <o$mmi&\z%%> 

f^' • ^y^3Kfi8 0 A£^tf7^ll&^*I 

£«> 1f~y yS^OTt 8 0 AH fy^-*> 

•fy^3 0, 3 0A, 4 0, 4 0 A, 3 
8 A, &£tfi&&»*8 8 B£^tT* JKOWCWU ^y 

8 8AH ^^yUa^filtt-f >^7x»X9 0£^ 

C0020] gnu *mm<nm 5 ©*ifi«!i^«s 

^!y7 P -^->-^^^g|$i5&8 0BCD!9f®glT^^ o 
«fl»«!2 0Ad«fyy^> • ^^8fl8 0BO± 
8C£*tfj&£l»Vvt\ fy^- :*> ■ ^7^8 0 

(hi 4) tmm-v&Zo J-y?- • ^yZfW>ff*m 
^y? - - ^y7M&mm2 0 A<DTmm$/v 

h«^C0^jT^^o ^y?4 0, 4 0A*«tD»€r, ^ 
y ^ • t> • f y.^»fi»*2 0 AWy^3 0» 3 0 
Alc*fc^oTMfiSli-aii<2:^ea:*»J©ar:y 
jft©«fenJ«re*3. H18I:, 017Of7^-t> 

[0 0 2 1] mMte^P^-llte&ZS^y b«S<2*iJ 
[0 0 2 2] Lfc^T, *56WJC«S^yy- ^> • 

[0023] &ttbtLT, ^m<^mmzmLxur 
[0024] (i) mnmzm^zmmznfryzj-^ 

7%ftmmm~m^mzmmTz>rc®<D^y~? • • 

(2) WE^y^- • f^^MS^ KtlBfy 


- ;[/ £ WfBm 2 »<D #-;K7) W ICSJM * tU 

-<>^#— >fT»s, ±e (i) ke«g> 

(3) ME*fd:<^fe2o^y^WJ:5a«-e»* 

*n*, ±e (i) \zmm<Dmm Q 

(4) WE^y^ p -*>-f 1 y^ r «B»««^ UEfy 
^MET^T-^y^tcS^^nAc^lMco^g^ 

WE^«H*^»ttrsfca6<Z)JB2fi<D**S* 
«h, SM**#U «TES«»^«rE»l!lSft©»«S*Sif 
E^ 2 fi<oftttS»^ttt«T«X«^ «$tr«BS«ttX 

«E-e*a, ±e (i) icBtosi. 

(5) WE^aieIB)&*y^^lia^Rlfl8ft:»JB!'r»*, 
±E (4) {CBIR<0SI«. 

(6) trEfB2ffi<0tt«iJHISj&** ME / >^<^ i b2^^ 
^ y 5 % <£> 1 "OO^y ^com 1 [W]— ¥®±<£>3I 
2i©«A>^-;^, Mm'Pte<£h2^<D7-y-?0 
5 % <BBU y 2 #ffiR--¥H±<Z>* 2 m^^M 

;^o»2lao«^«#-;^^ iSS2f7^^>« 

• ^> • ^^•^a-M*2fy^« • ^y 
7 • *i?x.-MZ»mir&* ±E (4) fcE*6<0l£iI. 

(7) me^a^-^ • -r >^#— tf^WE^yy • 

35<0 1o£Hi;i9;* , r»5, ±E (2) K:fi«S©g 

So 

(8) a) m^mzmmzntcTprj^mmzmrz 

b) iEfy^ • **> • f7^ • ^Pa.—fr&frMmfe 
\zn%mzmWHT y 7 • • f7^M8 

(9) i&Pga) *3<fctfb) 

1) »>iAf^xA • 7^r-<^««SRttsaiSi:, 

2) KtEUx/MDT* f^f 7i«l:S«$nfc I C7^ 
5r^^fR«*Wr***IaH» (IC) fy^SKEDx 

3) MEI C^y^raDift^SrJ^^yy • • ^ 

4) ttS^xA, WEStOWtfenfc I Cfy^ 

^tuE^o#^^n^^^y • • fy^asao 

5) ifBn-r^ >^*ME I C^yyoSCrEK^^ 
t)#T¥S{bLT> f7^'t>^7^^iAe 


(7) 
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6) mm^y? • • f-y?* ^xAS^saisn 

3 5fc:#£f* ±E (8) fcEHco^ao 

(i o) mmb) ffl, 

1) Wia^tt^^-^RW^KHt, 

2) MB^lM^^^^#-;^^t^^lB^^7 p ^^^^l 

3) wfa^^[HI^(c^gsT^fci6^om2mo^^fc*" 

4) wia*ia©tt^*-;i/<fc«rE*2ft(o^fc** 

LT^*:#-;P • -f 

&K#tN ±K (8) Kga«036rffi. 

(11) WE^<i: s b2.oco^y^W<ii5S«T» 

j&sn-Su ±e (8) fcE«6<o^ffi. 
(i2> mmt>) 

1) Bia<o»«K*&«wsa»a:, 

2) ME»liBO»il*K**S&E5 i y^O'5'6©lo© 

3) ME»»iHlKfc»3Ki-5fcfe©»2iao»a»*S 

4) ME*liBO»««*i:a(rE*2ffl[©«3KK*i: 
^aSFtS^S^tP, ±E (8) fcfi«<0;#ffi. 

(13) mmftB®«&77#m&&*si&temffiv& 

±E (12) fcK«CD^g. 

(14) RW3) 

3 a) WE«S»«»**, wtm / Pt£<£b2~z><VT-y 

3 b) j»E*i«Ha:rai:iS^os2taott/y«#'--^ 

3 c) 2SItl^i;il$^S2 1^)^BA 7 F£ 

3d) itBfy^ • #*> • ^y7- ^E^3.-;i/^«fE» 
2«oaEtt»*S^LTJB2^y^- • 3^y^- * 
i?zL~)WZ&mt&&imh$:2*>\Z&t}. ±fi (12) 

(1 5) #««iB<h. «»»K««*nfc7^T'^^« 

^^#r^ / >^<^: ; fe2^c)^^L^^'7 <, ^^•^, we 2 

WE^»iWi5a^««»^lgiRTSfcJ50^y^- ^> • 

(16) tJEfyy* :*> * ^y:/*ifi8S«tt*, tffE^ 
>y 7><D 3 "6 <D 1 O <D^ y 7<D MET 


&tttb<Dm2taL<mt/ut£#—fr£. mtmitmit/ofc 

■ -f ±E (15) trE«o^>y 

(17) «[£'>&< «fct>2O0>^y^R&Stt*ST» 
±E (15) KE*E<^yy • ;t> • ^>y7 

•Ay 

(is) iEfy^ • • ^y^BBasae^ #SE^ 
wE^««fitai»r*fc»©»2iacD»as* 
EW2«i<o»ijia!»$«*r«a6iEi:, **tf«s«* 

±E (15) \zmm<D^y7 • :*> • 

(19) jttE^»»fi^^7^iia*Rrie&«***-r 

5, ±fi (1 8) frEi^y^' ^> • <?y?'/*y 
(2 0) MEfe2»ooig«H*at, ME'>&<<ht>2^ 
»2a<0^«sS-;P<i:, fltrE^ 2 ^©^y^ 

(Dvt> (omar y ^<o% 2 &m £ oom 2 m<o^ 

SAyF<b£^K ll&E^y:/- • f^^^ya 
»WlES2i^)}^^-M, iE»2?y :/ * 
*> • f y^ - ^a-;KZ)4K/Vy K^lt» ME 
^7^'t> • f^y - : 6> ? rL-;U^^2^-y7 P - * > 
. . ^zL-MzmmTZ, JiE (18) KEfc 

[H2] **W©ffa^*M«»tC«5*2 0!)W«»^ 

cm 4] *3e^o»3«&*«^»B^«5»4<o«^»^ 

[85] ^f4C0^e?)^>y7 p * • ^y^SBfiSW* 
ffifflUfcB 1 co^y^ • • ^>y ygKp^^ifSilT^ 


(8) 
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10] *«M<0»2<D3ltt»!l^«5^ry^- ^> 

Hi 2] *«KcDK2co^Jfi^JB^«S^y>? p - 
il 3] *»W©*2©^«^JBtflR§^iy^ • ^> 

HI 53 il4^>^-t>'fy^Ml 

nun 


[HI 63 *»W^4<0^jSfi««i^»5^y7 p • :*> 

[017] #»«©J8 5W*«»IBfc«-5^y^- 
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